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Description 

[0001 ] This invention relates to an automatic develop- 
ing apparatus for developing a photosensitive material 
such as a photo film and a photographic paper by pass- 
ing the photosensitive material through a treatment tank 
filled with a processing liquid. 

[00021 Conventionally, an automatic developing ap- 
paratus for a photosensitive material (hereinafter re- 
ferred to as an auto-developing-apparatus) comprises 
a plurality of treatment tanks, each of them filled with a 
processing liquid; a supply unit for supplying a water or 
the processing liquid to adjust a concentration of the 
processing liquid in the treatment tank; and a waste liq- 
uid tank for storing the waste liquid from the treatment 
tank due to the supply of the processing liquid or the 
water to the treatment tank. This auto-developing-appa- 
ratus further comprises an alarm for generating a sound 
to notify an operator when the liquid level in the waste 
liquid tank reaches a predetermined level. Upon being 
notified by the alarm, the operator instructs the auto-de- 
veloping-apparatus to stop its operation so as to prevent 
the waste liquid tank from overflowing and at the same 
time discharges the waste liquid from the waste liquid 
tank. After the discharging the waste liquid from the 
waste liquid tank is done, the operator commands a 
resume of the operation of the auto-developing-appara- 
tus for resuming the development operation. 
[0003] However, in the above described auto-devel- 
oping-apparatus, it is not necessarily the case that the 
operator always instructs the halting of the operation of 
the auto-developing-apparatus at the time of alarm go- 
ing off. In fact if the operator inadvertently forgets to give 
the command to halt the operation of the auto-develop- 
ing-apparatus, the waste liquid overflows from the waste 
liquid tank. In order to cope with this human dependent 
alarm system, it is possible to include a CPU of a con- 
troller that controls the supplying operation of the supply 
unit when the liquid level in the waste liquid tank reaches 
a predetermined level. 

[0004] However, even with this countermeasure, 
there exists a possibility of malfunction of the controller 
due possibly to an external noise and an instantaneous 
power failing situation, leading to a continuous supply 
of the liquid to the treatment tank by the supply unit, re- 
sulting in overflowing the waste liquid from the waste 
liquid tank. 

[0005] In view of the above, there is certainly room for 
improvement in designing the auto-developing-appara- 
tus that enables a secure prevention of overflowing of 
the waste liquid from the waste liquid tank. 
[0006] As an example, US 4,724,044 relates to a 
method and an apparatus for disposing waste rinse wa- 
ter used in photographic processes in which the waste 
rinse water is heated in a dissolution tank to be reduced 
to a slurry which is accumulated and stored in drums for 
later processing. 

[0007] US 4,806,962 relates to an automatic develop- 



ing apparatus for developing photosensitive materials, 
wherein a water supply tank for storing water, used to 
dilute or dissolve processing agents, and a waste fluid 
tank for storing waste fluids after the processes thereof 
5 are housed therein. 

[0008] It is an object of the present invention to pro- 
vide an auto developing apparatus that securely pre- 
vents an overflowing of the waste liquid from the waste 
liquid tank. 

10 [0009] This object is solved by an auto developing ap- 
paratus having the features disclosed in claim 1 . Pre- 
ferred embodiments are subject of the dependent sub- 
claims. 

[0010] In order to fulfill the above objects, according 
is to this invention, an auto-developing-apparatus com- 
prises a treatment tank that is filled with a liquid; a supply 
unit for supplying the liquid to the treatment tank; a 
waste liquid tank for storing a waste liquid discharged 
from the treatment tank; a power supply line for supply- 
20 ing a drive power to the supply unit; and a shut down 
unit for disconnecting the power supply line when a liq- 
uid level in the waste liquid tank reached a predeter- 
mined level. 

[0011] By using the auto-developing-apparatus as 
25 described above, the processing liquid or the water is 
supplied to the treatment tank by driving the supply unit 
and because of this supply the waste liquid from the 
treatment tank is stored in the waste liquid tank. When 
the liquid level of the waste liquid tank reaches the pre- 
30 determined level, the shut down unit is actuated to dis- 
connect the power supply line, supplying the drive pow- 
er to the supply unit, thereby the supplying operation of 
the supply unit is halted. 

[001 2] These and other objects, features and advan- 
35 tage of the present invention will become more apparent 
upon reading the following detailed description and ac- 
companying drawings. 



Fig. 1 is a schematic overview showing an auto-de- 
veloping-apparatus for a photosensitive material in 
accordance with an embodiment of this invention; 
Fig. 2 is a plan view showing essentially a develop- 
ing unit of the auto-developing-apparatus for the 
photosensitive material shown in Fig. 1; 
Fig. 3 is a cross sectional view taken along an A-A 
line of the auto-developing-apparatus in Fig. 2; 
Fig. 4 is a block diagram showing a control system 
of the developing unit of the auto-developing-appa- 
ratus shown in Fig. 1; and 

Fig. 5 is a diagram showing only another configura- 
tion of a particular part of the control system shown 
In Rg. 4. 



[0013] Hereinafter, preferred embodiments of this in- 
55 vention are described in details along with the drawings. 
[001 4] Fig. 1 is a schematic overview showing an au- 
to-developing-apparatus for a photosensitive material 
(hereinafter referred to simply as an auto-developing- 
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apparatus) in accordance with an embodiment of this 
invention. In this figure, the auto-developing-apparatus 
1 0 includes an exposure unit 20 disposed in an upper 
position, a developing unit 30 disposed in a lower posi- 
tion, and a drying unit 40 disposed in a front portion. 
[0015] The exposure unit 20 includes a magazine 21 
housing a roller R of a photosensitive material P as an 
elongated photographic paper, a transfer roller pair 22 
transferring the photosensitive material P drawn out of 
the magazine 21 in a downstream side, a cutter 23 cut- 
ting the photosensitive material P into a certain length, 
a suction unit 24 for holding the photosensitive material 
P by the suction force, a film projection unit 25 for ex- 
posing/printing a film image onto the photosensitive ma- 
terial P held by the suction unit 24 and a transfer roller 
pair 26 transferring the exposed photosensitive material 
P to a developing unit 30. 

[0016] The developing unit 30 includes a developing 
tank 31 filled with a developing liquid, a bleach fixing 
tank 32 filled with a bleach fixing solution, a first stabi- 
lizing tank 33 filled with a slurry, a second stabilizing tank 
34, a third stabilizing tank 35 and a fourth stabilizing tank 
36; all are arranged in series. Each of the treatment 
tanks 31 , 32, 33, 34, 35, 36 includes a transfer roller unit 
consisting of a plurality of transfer rolls 371 . With the 
aforementioned configuration, the exposed photosensi- 
tive material P is transferred by the transfer unit 37 from 
an upstream to a downstream; passing through the de- 
veloping solution, the breach fixing solution, and the 
slurry in the order stated. The detailed construction of 
the developing unit 30 is explained in the later section. 
[0017] The drying unit 40 includes an unillustrated 
heater and an unillustrated fan drawing a heat generat- 
ed by the heater to a drying chamber 41 . The photosen- 
sitive material P passing through the drying unit 40 is 
discharged through the transfer roller pair 42, 43. 
[0018] Fig. 2 is a plan view showing an essential part 
of the developing unit 30 and Fig. 3 is a vertical cross 
sectional view taken along an A-A line of Fig. 2. In these 
figures, each of the treatment tanks 31, 32, 33, 34, 35, 
36 is in a top open arrangement. On the one side of the 
treatment tanks 31 , 32, 33, 34, 35, 36, there respectively 
provided a developing sub-tank 31' filled with the devel- 
oping solution, a breach fixing sub-tank 32* filled with 
the breach fixing solution, a first stabilizing sub-tank 33', 
a second stabilizing sub-tank 34', a third stabilizing sub- 
tank 35* and a forth stabilizing sub-tank 3& filled with 
slurry. 

[001 9] The aforementioned treatment sub-tanks, 31 ', 
32* , 33', 34', 35', 36' respectively form part of treatment 
tanks 31, 32, 33, 34. 35, 36. And all those sub-tanks, 
31", 32*. 33', 34', 35\ 36" have top open structures. I ne 
first, second, third, and fourth stabilizing treatment tanks 
33', 34', 35', 36' are formed with liquid passages 331 , 
341, 351 at the boundaries therebetween so that treat- 
ment liquid communicates between the treatment tanks 
33', 34', 35', 36through the respective passages 331, 
341.351. 



[0020] Further, the developing tank 31 and the devel- 
oping sub-tank 3V are communicated each other 
through a liquid supply pipe 311 connected to the bottom 
surfaces thereof and the treatment liquid circulates be- 

s tween the two tanks by a circulation pump 31 2 pumping 
the treatment liquid of the sub-tank 3V into the tank 31 . 
The relationships between other treatment tanks 32, 33, 
34, 35, 36 and the corresponding treatment sub-tanks 
32, 33', 34', 35', 36' are in the same manner as de- 

w scribed. 

[0021] Further the developing sub-tank 3V, the 
breach fixing sub-tank 32*, and the fourth stabilizing sub- 
tank 36* are provided with liquid level sensors 51 , 52, 53 
respectively and are also provided with supply units 54, 
55, 56 respectively. The supply unit 54 includes a supply 
tank 541 filled with the treatment liquid, a first pump 542, 
and a supply pipe 543. Thus the treatment liquid is sup- 
plied from the supply tank 541 to the developing sub- 
tank 31 * by the first pump 542 through the supply pipe 

20 543. The supply unit 55 includes a supply tank 551 filled 
with the treatment liquid, a second pump 552, and a sup- 
ply pipe 553. Thus the treatment liquid is supplied from 
the supply tank 551 to the developing sub-tank 32* by 
the second pump 552 through the supply pipe 553. Sim- 

25 jiarly, the supply unit 56 includes a supply tank 561 filled 
with the treatment liquid, a third pump 562, and a supply 
pipe 563. Thus the treatment liquid is supplied from the 
supply tank 561 to the developing sub-tank 33' by the 
third pump 562 through the supply pipe 563. The liquid 

30 level sensors 51 , 52, 53 each is of a cylindrical type con- 
figuration having a switch contact portion and a float that 
is vertically movable in accordance with the liquid level 
to magnetically open and close the switch contact por- 
tion. 

35 [0022] In addition, in order to prevent the concentra- 
tion of the liquid becoming too dense in case that the 
moisture evaporates, the developing sub-tank 31', the 
breach sub-tank 32' and the fourth stabilizing sub-tank 
36' are respectively provided with supply units 57, 58, 

40 59 for supplying water. The supply unit 57 includes a 
water supply tank 571 filled with water, a fourth pump 
572, a supply pipe 573 and thus water is supplied from 
the water supply tank 571 to the developing sub-tank 
31 ' by the fourth pump 572 through the supply pipe 573. 

45 [0023] Similarly, the supply unit 58 includes a water 
supply tank 581 filled with water, a fifth pump 582, a sup- 
ply pipe 583 and thus water is supplied from the water 
supply tank 581 to the developing sub-tank 32 by the 
fifth pump 582 through the supply pipe 583. In the same 

so way, the supply unit 59 includes a water supply tank 591 
filled with water, a sixth pump 592, a supply pipe 593 
and thus water is supplied from tne water supply tanx 

591 to the developing sub-tank 33' by the sixth pump 

592 through the supply pipe 593. 

55 [0024] A waste liquid tank 61 is disposed adjacent to 
the developing tank 31 , the breach fixing tank 32, and 
the first stabilizing tank 33. Thus the waste liquid over- 
flowing from the respective tanks 31, 32, 33 due to the 
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supply of the treatment liquids by the supply units 54, 
55, 56 is discharged and stored to/in the waste liquid 
tank 61 via the discharge pipes 62, 63, 64. The waste 
liquid tank 61 is provided with a discharge pump 65 and 
a discharge pipe 66 thereby the waste liquid stored in 
the waste liquid tank 61 can be discharged by the dis- 
charge pump 65 through the discharge pipe 66. In ad- 
dition, the waste liquid tank 61 has a liquid level sensor 
67 therein for detecting the level of the waste liquid in 
the waste liquid tank 61 . Note that the liquid level sensor 
67 may be the same configuration as the aforemen- 
tioned liquid level sensors 51 , 52, 53. 
[0025] Rg. 4 is a block diagram showing a control sys- 
tem of the developing unit 30. In this figure, the control 
system 70 (or simply controller) includes a CPU 71 for 
executing a predetermined processing, a ROM 72 stor- 
ing a predetermined program, and a RAM 73 enabling 
a temporal storage of the data. The CPU 71 further in- 
cludes a remaining supply amount calculating unit 711 
for calculating the remaining amount of the treatment 
liquid to be supplied (a predetermined supply amount - 
already supplied amount) and a remaining supply 
amount check unit 712 for confirming if there exists a 
necessity of a supply of the remaining amount of the 
treatment liquid. The remaining supply amount calculat- 
ing unit 711 calculates a remaining supply amount of the 
treatment liquid by subtracting the already supplied 
amount from the predetermined supply amount when 
the supply operation(s) of the treatment liquid(s) by ei- 
ther one of two or more of the supply units 57, 58, 59 is/ 
are interrupted. The remaining supply amount check 
unit 712 also confirms if there exists the remaining sup- 
ply of water left. 

[0026] The controller 70 is connected with a start 
switch SW for driving the apparatus, a liquid level sensor 

51 in the developing sub-tank 31 \ a liquid level sensor 

52 in the breach fixing sub-tank 32\ a liquid level sensor 

53 in the fourth stabilizing sub-tank 36*. and a liquid level 
sensor 67 in the waste liquid tank 61 and corresponding 
detection signals are inputted to the controller 70. Fur- 
thermore, the controller 70 is connected with a drive cir- 
cuit 542a for driving a first pump 542 of the supply unit 
54, a drive circuit 552a for driving a second pump 552 
of the supply unit 55, a drive circuit 562a for driving a 
third pump 562 of the supply unit 56, a drive circuit 572a 
for driving a fourth pump 572 of the supply unit 57, a 
drive circuit 582a for driving a fifth pump 582 of the sup- 
ply unit 58, a drive circuit 592a for driving a sixth pump 
592 of the supply unit 59 and a monitor 81 notifying the 
information regarding the liquid level in the waste liquid 
tank 61. 

[0027] ine anve circuits £>4za, 552a; 5625 572a; 
582a, 592a, all are connected to a power source PS via 
a power supply line PL to drive the pumps 542, 552, 562, 
572, 582, 592 respectively. The power supply line PL is 
connected to a shut down unit 74 and the shut down unit 
74 has a relay drive circuit 742 for controllably switcha- 
bte between closed state and open state. This relay 



drive circuit 742 is controlled by a detection signal from 
the liquid level sensor 67 in the waste liquid tank 61. 
[0028] In other words, when the liquid level in the 
waste liquid tank 61 reached a predetermined level, a 

s certain detection signal is issued and by this signal the 
relay drive circuit 742 is actuated to open the relay con- 
tact portion 741 , disconnecting the power supply line PL, 
resulting in halt of power supply from the power source 
PS to the respective drive circuits 542a, 552a, 562a, 

10 572a, 582a, 592a. In this arrangement, even if a signal 
that demands the operation of each pump from the con- 
troller 70 is issued, the operation of the respective 
pumps 542, 552, 562, 572, 582, 592 are securely pre- 
vented. 

is [0029] Hereinafter, the operation of the aforemen- 
tioned auto-developing-apparatus 10 for the photosen- 
sitive material P is described. Specifically, when the start 
switch is turned on, film images are successively ex- 
posed to the photosensitive material P at the exposure 

20 unit 20 and then developed at the developing unit 30. 
Then as the quantity of photosensitive material P having 
been processed increases, each treatment liquid be- 
comes contaminated, thus when the quantity of the pho- 
tosensitive material P having been developed reaches 

25 a certain level, certain amounts of the treatment liquids 
are respectively supplied to the treatment sub-tanks 31 ', 
32\ 36' via the respective supply units 54, 55, 56. As the 
treatment liquid being supplied, the treatment liquids (as 
waste liquids) in the treatment tanks 31 , 32, 33 overflow 

30 therefrom and these overflowed treatment liquids are 
discharged into the waste liquid tank 61 . 
[0030] Note that the certain level of the developed 
amount of the photosensitive material P can be meas- 
ured by its length or by its area. In addition, it is also 

35 possible to measure the level of usage of the photosen- 
sitive material P by the operation hour of the apparatus 
or the time spent on transferring the photosensitive ma- 
terial P. Furthermore, in case the certain amount of treat- 
ment liquid does not exist in the treatment tanks 31 , 32, 

40 36 at the time the start switch SW is turned on, the liquid 
level sensors 51 , 52, 53 issue signals and the monitor 
81 display the present state therein and at the same time 
the water is supplied to the treatment sub-tanks 31 \ 32* 
36' from the water supply units 57, 58, 59. 

45 [0031] The respective supply units 54, 55, 56 supply 
the treatment liquids upon reaching the certain usage 
level of the photosensitive material P, subsequently, the 
waste liquid stored in the waste liquid tank 61 reaches 
the predetermined level. When the waste liquid stored 

so in the waste liquid tank 61 reached the predetermined 
level, the liquid level sensor 67 issues the detection sig- 
nal and thereafter the information regarding the liquid 
level such as that the waste liquid level reached the pre- 
determined level is notified with the operator. At the 

55 same time, the relay drive circuit 742 Is actuated to open 
the relay contact 741 to shut down the power supply tine 
PL, resulting in halting the power supply to the respec- 
tive power circuits 542a, 552a, 562a, 572a, 582a, 592a 
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from the power source PS. With this circuit arrange- 
ment, despite the fact that the command to supply the 
treatment liquid is issued from the controller 70, none of 
the pumps 542, 552, 562 operate, hence, the waste liq- 
uid is not discharged from the treatment tanks 31 , 32, 
33 into the waste liquid tank 61 . As a result, the waste 
liquid is prevented from overflowing from the top rim of 
the waste liquid tank 61. 

[0032] Thereafter, when the operator discharges the 
waste liquid from the waste liquid tank 61 by operating 
the discharge pump 65 and waste liquid level comes un- 
der the predetermined level, the liquid sensor 67 issues 
the detection signal and by this signal the relay drive 
circuit 742 is actuated to close the relay contact 741 to 
restore the shut down power supply line PL, enabling 
resuming the power supply from the power source PS 
to the respective power circuits 542a, 552a, 562a, 572a, 
582a, 592a. As a result, each of pumps 542, 552, 562 
is in the ready state to supply the respective treatment 
liquid upon receiving the command to do so from the 
controller 70. 

[0033] When the waste liquid level in the waste liquid 
tank 61 reaches the predetermined level during the sup- 
plying operation of the treatment liquid from the respec- 
tive supply units 54, 55, 56, the supplying operation of 
the treatment liquid is halted. At this moment, the re- 
maining supply amount of the treatment liquid is calcu- 
lated by subtracting the already supplied amount of the 
treatment liquid from the predetermined supply amount 
of the treatment liquid and this calculated remaining 
supply amount of the treatment liquid is stored in the 
RAM 73. Thus at the time the power supply from the 
power source PS is resumed by resetting the discon- 
nection of the power supply line PL, the stored data of 
remaining supply amount in the RAM 73 is recalled to 
check if the remaining supply amount is present or not 
by the remaining supply amount check unit 712. Then if 
the remaining supply amount is found to be present, at 
the time the power supply from the power source PS is 
resumed, the treatment liquid is resumed to be supplied 
by the amount corresponding to the remaining supply 
amount stored in the RAM 73. If the remaining supply 
amount is found to be absent, the system simply waits 
for the next command issued from the controller 70. The 
supply amount of the treatment liquid can be measured 
in terms of the pump speed and the pump's working 
hour. However, more accurate data is needed, use of 
such as a float-meter that directly measures the flow 
amount is recommended. 

[0034] In the above described embodiment of the au- 
to-developing-apparatus 10 for the photosensitive ma- 
terial ot this invention, tne water supply units 5/, 58; 59 
for adjusting the concentration of the treatment liquid are 
set to supply certain amount of water to respective treat- 
ment sub-tanks 31 \ 32\ 36' at the start up time of the 
auto-developing-apparatus 1 0. Accordingly, at this start 
up time, when the liquid level in the waste liquid tank 61 
has already reached the predetermined level and the 



power supply line PL has been already disconnected, 
then none of the pumps 572, 582, 592 is in operable 
condition and thus waste liquids are not discharged from 
the respective treatment tanks 31 , 32, 33. As a result, 
5 the waste liquid is prevented from overflowing the waste 
liquid tank 61 . 

[0035] As mentioned in the foregoing passages, the 
auto-developing-apparatus 10 for the photosensitive 
material of this invention includes a shut down unit 74 

10 which disconnects the power supply line PL, disabling 
the power supply to the supply units 55, 56, 57, 58, 59, 
from the power source PS when the liquid level in the 
waste liquid tank 61 reaches the predetermined level. 
This enables a secure prevention of overflowing of the 

15 waste liquid from the waste liquid tank 61 . Furthermore, 
since the operations of the supply units 
54,55,56,57,58,59 are disabled by disconnecting the 
power supply line PL, it is possible to eliminate the like- 
liness with the apparatus using the software dependent 

20 overflow prevention mechanism in that a malfunction of 
the CPU of the control system may occur due to an ex- 
ternal noise or an instantaneous power black out, result- 
ing in the improper operations of the supply units 54, 55, 
56, 57, 58, 59. Thus the way this embodiment used to 

25 disconnect the power supply to the supply units is much 
simpler and more reliable in comparison to the above 
described software dependent overflow prevention 
mechanism. 

[0036] Alternate forms of the auto-developing-appa- 
30 ratus of this invention are described in the following: 



(1) In the aforementioned embodiment, the shut 
down unit includes the relay contact 741 which is 
directly connected to the power source PS, and the 
relay drive circuit 742 for opening/closing the relay 
contact 741 to disconnect the power supply line PL. 
However, this invention is not limited to this arrange- 
ment the shut down unit 74 may be in the form 
shown in Fig. 5. Specifically, a flow-switch 68 similar 
to the liquid level sensor 67 may be connected to 
the power supply line PL in series. The flow-switch 
68 may include a float with a magnet which is mov- 
able in a vertical direction in accordance with the 
liquid level to open/close the electrical switch con- 
tact. Thus with this flow-switch arranged in series 
along with the power supply line PL, the switch con- 
tact is set open when the liquid level in the waste 
liquid tank 61 reaches the predetermined level. 

Furthermore, it is also possible to place a sem- 
iconductor switch such as SCR In the power supply 
line in series to disconnect the power supply line PL 
by actuating the semiconductor switch upon recefv- 
ing the detection signal from the liquid level sensor 
67. 

55 in other words, all we need for the shut down 

unit are elements such as, a detection unit for de- 
tecting the liquid level in the waste liquid level; and 
a switch unit for switching from closed state to open 
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state upon receiving the detection signal from the 
detection unit when the liquid level reaches the pre- 
determined level:. Another form of the shut down 
unit needs a switch unit that is placed in the power 
supply line in series and which is self switchabte s 
from the closed state to the open state when the 
liquid level in the waste liquid tank reaches the pre- 
determined level. 

Moreover, for the detection unit and the switch 
unit, in addition to the aforementioned magnetic 10 
type or semiconductor type, it is possible to use a 
mechanically operable type which open/close the 
contact mechanically; another type utilizing the var- 
iation of resistance such as a thermistor, yet another 
type utilizing the volume variation such as a con- 15 
denser, an optical type utilizing a difference be- 
tween liquid and vacuum in refraction index and so 
forth. 

(2) In the aforementioned embodiment, the treat- 20 
ment liquid is supplied in accordance with the 
amount of developed photosensitive material P and 
water is supplied when the concentration of the 
treatment liquid becomes dense. However, this in- 
vention is not limited to this arrangement, but it is 
possible to set the supply rate of the treatment liquid 
and the water constant during the operation of the 
auto-developing-apparatus. In this arrangement 
the remaining supply amount of the treatment liquid 
is not necessarily calculated all the time when the 
supply operation of the treatment liquids by the sup- 
ply units is interrupted. Instead, it may be possible 
to resume a supplying operation at a constant rate 
that is the same as the rate set before when the sup- 
ply units are resumed their operations. Note that the 
rate of supplying the treatment liquid or the rate of 
supplying water should be adequately set to main- 
tain the operation of the auto-developing-apparatus 
in an efficient manner. 



(4) In the aforementioned embodiment, the power 
supply line PL for supplying the power source to the 
treatment liquid supply units 54, 55, 56 and the pow- 
er supply line PL for supplying the power source to 
the water supply units 57, 58, 59 are both set to be 
disconnected but this invention is not limited to this 
arrangement In fact, it is possible to disconnect on- 
ly the power supply line PL for supplying the power 
source to the treatment liquid supply units 54, 55, 
56. Moreover, in the aforementioned embodiment, 
the water supply units 57, 58, 59 are set to supply 
water from the water tanks 571 , 581 , 591 ; however, 
it may be possible to set to supply water from a pres- 
sured water supply source such as a water faucet 
In this later case, the pumps 572, 582, 592 are re- 
placed with electro-magnetic valves. 

(5) In the aforementioned embodiment, the monitor 
81 is used as an alarm unit to notify the information 
regarding the liquid level in the waste liquid tank. 
However, other types of alarm units such as a lamp 
and buzzer may also be usable. 



(6) In the aforementioned embodiment, the opera- 
25 tor manually operates the discharge pump 65 upon 

activating the start up switch to discharge the waste 
liquid from the waste liquid tank 61 . However, it may 
be possible to set such that the discharge pump 65 
is operated by the controller 70 in accordance with 
30 the detection signal from the liquid level sensor 67 
to automatically discharge the waste liquid. In this 
later case, the monitor 81 may be excluded. 

(7) In the aforementioned embodiment, the waste 
35 liquids from the treatment tanks 31, 32, 33 are all 

discharged into the same waste liquid tank 61 . How- 
ever, it may be also possible to provide individual 
waste tank for respective treatment tanks 31 , 32, 33 
or provide a common tank for the treatment tanks 
*o 31 , 32 and a separate tank for the treatment tank 
33. When the plural waste tanks are used, a liquid 
level sensor is provided to each of the plural tanks. 
Furthermore, it is also possible to set such that 
when one of the liquid level sensors reaches the 
45 predetermined level, operations of all the supply 
units are halted. Yet, moreover, it is also possible to 
set such that operation of only the supply unit cor- 
responding to the waste liquid tank whose liquid lev- 
el has reached the predetermined level is halted. 

so 

(8) In the aforementioned embodiment the inven- 
tion Is applied to the developing process ol the print- 

ing paper as the photosensitive material; however, 
the invention can also be applied to the develop- 
55 ment of a film as the photosensitive material. It is 
also possible to apply this invention to an apparatus 
having a function of developing both a printing pa- 
per and a film. 



(3) In the aforementioned embodiment, the remain- 
ing supply amounts of the treatment liquid and the 
water calculated by the remaining supply amount 
calculator 711 are automatically stored in the RAM 
73. However, this invention Is not limited to this ar- 
rangement, but it is possible to have an input means 
such as a keyboard through which the operator 
punches in the calculated remaining supply amount 
that is to be stored in the RAM. Here, the remaining 
supply amount can be obtained by the operator in 
accordance with the pump speed (RPM). In calcu- 
lattng the remaining supply amount, such as math- 
ematical table as a calculation base such as a pump 
speed is preferably displayed on a display means. 
Accordingly, in this invention, this display means is 
considered to be one of the members for the re- 
maining supply amount calculator. 
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[0037] Summing up the aforementioned disclosure, 
we had an auto-developing-apparatus for a photosen- 
sitive material which comprises: a treatment tank that is 
filled with a liquid; a supply unit for supplying the liquid 
to the treatment tank; a waste liquid tank for storing a 
waste liquid discharged from the treatment tank; a pow- 
er supply line for supplying a drive power to the supply 
unit; and a shut down unit for shutting down the drive 
power supply by the power supply line when a liquid lev- 
el in the waste liquid tank reached a predetermined lev- 
el. 

[0038] With the aforementioned structure, the liquid 
level in the waste liquid tank reaches the predetermined 
level, the power supply line for supplying the power to 
the supply unit is disconnected by the shut down unit. 
Thus the waste liquid is securely prevented from over- 
flowing from the waste liquid tank. 
[0039] The shut down unit may include a detecting 
unit for detecting the liquid level in the waste liquid tank 
and a switch unit that is placed in the power supply line 
in series for switching from a closed state, where the 
drive power supply of the power supply line is enabled, 
to an open state, where the power supply line is discon- 
nected, in response to an output from the detecting unit 
when the liquid level reaches the predetermined level. 
[0040] With this structure, even when the huge cur- 
rent flows in the electric circuit, the shut-down of the 
power supply along the power supply line is securely 
executed. 

[0041 ] The shut down unit may include a self-operat- 
ing switch unit for switching from a closed state where 
the drive power supply of the power supply line is ena- 
bled to an open state where the power supply line is dis- 
connected when the liquid level in the waste liquid tank 
reaches the predetermined level. 
[0042] With this structure, the shut-down unit is 
placed in the power supply line in a series manner and 
includes the self-operating type switch unit which 
changes from its closed state to its open state by itself 
thus it can simplify the structure of the shut-down unit 
[0043] The auto-developing-apparatus further com- 
prises an alarm for notifying liquid level related informa- 
tion when the liquid level in the waste liquid tank reaches 
the predetermined level. 

[0044] With the above arrangement, the discharging 
operation of the waste liquid can be performed as soon 
as the alarm notifies that the liquid level in the waste 
liquid tank reached the predetermined level. 
[0045] The auto-developing-apparatus may further 
comprise a control unit for driving the supply unit and 
wherein the control unit including a remaining supply 
— amount calculator for calculating the remaining supply 
amount of the liquid when the liquid supply from the sup- 
ply unit is stopped by disconnection of the power supply 
line and a memory for storing the calculated remaining 
supply amount thereby the control unit driving the supply 
unit in such a manner that the supply unit supplying the 
liquid to the treatment tank in accordance with the re- 



maining supply amount stored in the memory when the 
disconnected state of the power supply line is reset. 
[0046] With the above configuration, the previous op- 
eration, supplying the treatment liquid, that was inter- 

s rupted by whatever the reasons can be restored and the 
total down time can be minimized. 
[0047] Although the present invention has been fully 
described by way of examples with reference to the ac- 
companying drawings, it is to be understood that various 

*o changes and modifications will be apparent to those 
skilled in the art. Therefore, unless otherwise such 
changes and modifications depart from the scope of the 
present invention as claimed, they should be construct- 
ed as being therein. 

15 

Claims 

1. An auto developing apparatus for a photosensitive 
20 material comprisi ng : 

a treatment tank (31, 32, 33, 34, 35, 36) filled 
with a liquid; 

a supply unit (54, 55, 56) for supplying the liquid 
25 to the treatment tank (31 , 32, 33, 34, 35, 36); 

a waste liquid tank (61 ) for storing a waste liquid 
discharged from the treatment tank (31 , 32, 33, 
34, 35, 36); 

a power supply line (PL) for supplying a drive 
30 power to the supply unit (54, 55, 56); and 

a shut down unit (74) for disconnecting the pow- 
er supply line (PL) when a liquid level in the 
waste liquid tank (61 ) reached a predetermined 
level, 

35 

characterized by 

a control unit (70) for driving the supply unit 
(54, 55, 56) and wherein the control unit (70) includ- 
ing a remaining supply amount calculator (711) for 

ao calculating the remaining supply amount of the liq- 
uid when the liquid supply from the supply unit (54, 
55, 56) is stopped by the disconnection of the power 
supply line (PL) and a memory (73) for storing the 
calculated remaining supply amount, thereby the 

45 control unit (70) driving the supply unit (54, 55, 56) 
in such a manner that the supply unit (54, 55, 56) 
supplying the liquid to the treatment tank (31, 32, 
33, 34, 35, 36) in accordance with the remaining 
supply amount stored in the memory (73) when the 

50 disconnection of the power supply line (PL) is reset 



2: — The auto developing apparatus as defined in claim 

1 , wherein the shut down unit (74) includes a de- 
tecting unit (67) for detecting the liquid level in the 

55 waste liquid tank (61) and a switch unit (741 , 742) 
that is placed in the power supply line (PL) in series 
for switching from a closed state, where the drive 
power supply of the power supply line (PL) is ena- 
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bled, to an open state, where the power supply line 
(PL) is disconnected, in response to an output from 
the detecting unit (67) when the liquid level reaches 
the predetermined level. 

The auto developing apparatus as defined in claim 
1 or 2, wherein the shut down unit (74) further in- 
cludes a self-operating switch unit (742) for switch- 
ing from a closed state, where the drive power sup- 
ply along the power supply line (PL) is enabled, to 
an open state, where the power supply line (PL) is 
disconnected, when the liquid level in the waste liq- 
uid tank (61) reaches the predetermined level. 

The auto developing apparatus as defined in one of 
the claims 1 to 3, further comprising an alarm (81) 
for notifying liquid level related information when the 
liquid level in the waste liquid tank (61 ) reaches the 
predetermined level. 



Patentanspruche 

1 . Automatisches Entwicklungsgerat fur ein licht- bzw. 
fotoempfindliches Material, umfassend: 

einen Behandlungstank bzw. -behalter (31 , 32, 
33, 34, 35, 36), der mit einer RGssigkeit gefullt 
ist; 

eine Zufuhreinheit (54, 55, 56) zum Zufuhren 
der RGssigkeit zu dem Behandlungstank (31, 
32, 33, 34, 35, 36); 

einen Abfaliflussigkeitstank (61) zum Speh 
chern einer AbfallflGssigkeit, die von dem Be- 
handlungstank (31, 32, 33, 34, 35, 36) ausge- 
tragen bzw. ausgegeben bzw. entladen ist; 
eine Strom- bzw. Leistungszufuhrleitung (PL) 
zum Zuf Ghren einer Antriebsleistung zu der Zu- 
fuhreinheit (54, 55, 56); und 
eine Abschalt- bzw. Stillegungseinheit (74) zum 
L6sen bzw. Unterbrechen der Leistungszufuhr- 
leitung (PL), wenn ein RGssigkeitsniveau bzw. 
-pegel in dem Abfaliflussigkeitstank (61) ein 
vorbestimmtes Niveau erreicht hat, gekenn- 
zelchnet durch 

eine Steuer- bzw. Regeleinheit (70) zum Antrei- 
ben der Zufuhreinheit (54, 55, 56) und wobei 
die Steuer- bzw. Regeleinheit (70) eine Rest- 
zufuhrmengen-Berechnungseinheit (711) zum 
Berechnen der verbleibenden Zufuhrmenge 
der RGssigkeit, wenn die RGssigkeitszufuhr 

von der Zufuh r einhei t (54, 55, 56) durch das 

Ldsen der Leistungszufuhrleitung (PL) ge- 
stoppt ist, und einen Speicher (73) zum Spei- 
chern der berechneten verbleibenden Zufuhr- 
menge beinhaltet, wodurch die Steuer- bzw. 
Regeleinheit (70) die Zufuhreinheit (54, 55, 56) 
in einer derartigen Weise antreibt, daft die Zu- 
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fuhreinheit (54, 55, 56) die Flussigkeit zu dem 
Behandlungstank (31, 32. 33, 34, 35, 36) in 
Ubereinstimmung mit der verbleibenden bzw. 
Restzufuhrmenge zufOhrt, die in dem Speicher 
(73) gespeichert ist, wenn die Unterbrechung 
der Leistungszufuhrleitung (PL) zurOckgesetzt 
ist. 

Automatisches Entwicklungsgerat nach Anspruch 
1 , wobei die Abschalteinheit (74) eine Detektions- 
einheit (67), zum Detektieren des Russigkeitsni- 
veaus in dem Abfaliflussigkeitstank (61) und eine 
Schalter- bzw. Schalteinheit (741 , 742) beinhaltet, 
welche in der Leistungszufuhrleitung (PL) in Serie 
angeordnet ist, um von einem geschlossenen Zu- 
stand, wo die Antriebsleistungszufuhr der Lei- 
stungszufuhrleitung (PL) eingeschaltet ist bzw. er- 
moglicht wird, zu einem offenen Zustand, wo die 
Leistungszufuhrieitung (PL) unterbrochen ist, in 
Antwort auf eine Ausgabe von der Detektionsein- 
heit (67) umzuschalten, wenn das Russigkeitsni- 
veau das vorbestimmte Niveau erreicht. 

Automatisches Entwicklungsgerat nach Anspruch 1 
Oder 2, wobei die Abschalteinheit (74) weiters eine 
selbstbetatigte Schalteinheit (742) umfaBt, um von 
einem geschlossenen Zustand, wo die Antriebslei- 
stungszufuhr enttang der Leistungszufuhrleitung 
(PL) eingeschaltet ist bzw. ermdglicht wird, zu ei- 
nem offenen Zustand umzuschalten, wo die Lei- 
stungszufuhrleitung (PL) unterbrochen ist, wenn 
das Russigkeitsniveau in dem Abfaliflussigkeits- 
tank (61) das vorbestimmte Niveau erreicht. 

Automatisches Entwicklungsgerat nach einem der 
Anspruche 1 bis 3, weiters umfassend einen Alarm 
(81) zum Anzeigen bzw. Melden von flQssigkeitsni- 
veaubezogener Information, wenn das Russig- 
keitsniveau in dem AbfalrflGssigkeitstank (61) das 
vorbestimmte Niveau erreicht 



Revendicatlons 

1. Appareil de developpement automatique pour un 
materiau photosensible, comprenant ; 

une cuve de traitement (31 , 32, 33, 34, 35, 36) 
remplie avec un liquide ; 
une unite d'alimentation (54, 55, 56) pour four- 
nir le liquide a la cuve de traitement (31 , 32, 33, 
34, 35, 36) ; 



une cuve de Hquide use (61) pour stocker un 
liquide use evacue de la cuve de traitement (31 , 
55 32, 33, 34, 35, 36) ; 

une ligne d'aii mentation en energie (PL) pour 
fournir une energie d'activation a I'unite d'ali- 
mentation (54, 55, 56) ; et 
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une unite de mise a I'arret (74) pour deconnec- 
ter la ligne d'alimentation en energie (PL) lors- 
qu'un niveau de liquide dans la cuve de liquide 
use (61) atteint un niveau pred6termine ; 

5 

caracterise par une unite de commande (70) pour 
piloter ('unite d'alimentation (54, 55, 56), et dans le- 
quel I'unite de commande (70) comprend un caicu- 
lateur de quantite restant a fournir (711), pour cat- 
culer la quantite de liquide restant a fournir lorsque 10 
la fourniture de liquide par I'unite d'alimentation (54, 
55, 56) est arretee par la deconnexion de la ligne 
d'alimentation en energie (PL), et une memoire (73) 
pour stocker la quantite restant a fournir calculee, 
I'unite de commande (70) pilotant ainsi I'unite d'ali- 15 
mentation (54, 55, 56) d'une maniere telle que I'uni- 
te d'alimentation (54, 55, 56) foumisse te liquide a 
la cuve de traitement (31 , 32, 33, 34, 35, 36) con- 
formement a la quantite restant a fournir stockee 
dans la memoire (73) lorsque la connexion de la li- 20 
gne d'alimentation en energie (PL) est retablie. 

2. Appareil de developpement automatique selon la 
revendication 1 , dans lequel I'unite de mise a ('arret 
(74) comprend une unite de detection (67), pour de- 25 
teeter le niveau de liquide dans la cuve de liquide 
use (61), et une unite de commutation (741, 742) 

qui est placee en serie dans la ligne d'alimentation 
en energie (PL) pour une commutation d'un etat fer- 
me, dans lequel la fourniture d'energie d'activation 30 
de la ligne d'alimentation en energie (PL) est pos- 
sible, a un etat ouvert, dans lequel la ligne d'alimen- 
tation en energie (PL) est deconnectee, en reponse 
a une sortie de I'unite de detection (67) lorsque le 
niveau de liquide atteint le niveau predetermine. 35 

3. Appareil de developpement automatique selon la 
revendication 1 ou 2, dans lequel i'unite de mise a 
i'arret (74) comprend en outre une unite de commu- 
tation autonome (742) pour commutation d'un etat *o 
ferme, dans lequel la fourniture d'energie d'activa- 
tion par la ligne d'alimentation en energie (PL) est 
possible, a un etat ouvert dans lequel la ligne d'ali- 
mentation en energie (PL) est deconnectee, lors- 
que le niveau de liquide dans la cuve de liquide use *s 
(61) atteint le niveau predetermine. 

4. Appareil de developpement automatique selon une 
des revendications 1 a 3, comprenant en outre une 
alarme (81 ) pour fournir une information relative au so 
niveau de liquide lorsque le niveau de liquide dans 

la c uve de l iquide us e (61) a tt e in t l e n i vea u pred6- 

termine. 
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FIG. 1 
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FIG. 3 
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FIG. 5 
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